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Chwong 3. Hé mau

1. Chlrc nang cua mau
2. Cac thanh phan ctia mau
3. Cac hé nhém mau

4. Sy déng mau
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Figure 13-1 Composition of whole blood. Percentages show the relative propor

tions of the different components of plasma and formed elements.
Chét can ban vé dinh hinh & dang 16ng, dé chinh 1a huyét
twong ctia mau va bach huyét.
Bach huyét: thanh phan chét can ban glong huyet twong
nhwng it protein hon, khong co héng cau va tiéu cau, chi cé
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Chtrc nang cua mau

1. Chirc ndng van chuyén
2. Chrc ndng can bang nwéc va mubi khoang
3. Chtrc ndng diéu hoa nhiét

4. Chirc nang bao vé

5. Chirc ndng théng nhéat co thé va diéu hoa hoat
dong co thé
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« Mau la con dwérng van chuyén:

« Ca huyét twong va té bao mau la héng cau
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Chirc niang van chuyén

— Céc chét dinh dwdng sau qua trinh tiéu héa va hap
thu & nhung mao ruét

— Cua khi O, twv phdi dén mé va khi CO, tr mo dén
phdi

— Cua cac hormon do tuyén noi tiét tiét ra

— San pham thira clia cac qua trinh trao di chét...

déu tham gia vao cong viéc van chuyén nay
bang cach hoa tan hay ket hop véi cac chat
chuyén trong huyét twong va trong héng
cau. -

i

-

« Mau dam bdo sw can bang nudc va mudi
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Chirc ndng can bang nwdc va
muoi khoang

khoang cho co thé. Nwdc la thanh phan
khéng thé thiéu dwoc clia sy sbng. Cac phan
&ng co ban cua sy sdng déu duwoc thye hién
trong maéi treong nwéece.

Can bang nwdc dam bao sy séng con cla co
thé. Thdng qua chirc ndng nay mau truc tiép
duy tri ap suét thAm thau va dé pH cua dich
thé ludn ludn dwgc on dinh.
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Chirc nang diéu hoa nhiét

* Mau tham gia diéu hoa than nhiét, dac biét Ia
& cac loai dong vat dang nhiét. Mau mang
nhiét & phan "I6i" clia co' thé ra ngoai dé thai
vao moi trwdng hoac gilr nhiét cho co thé
nhd co ché co mach da.

* Duy tri nhiét dé bén trong co thé va thich ng
v&i nhiét d0 moi trwdng ngoai la chirc nang
quan trong cia mau théng qua sv lwu théng
va phan phdi mau trén toan co thé.

18/05/2020 4:49 CH 9 Nguyén Hitu Tri é

Chtrc nang bao vé

+ Mau tham gia bao vé co thé. Chirc nang nay do
cac té bao bach cau dam nhiém. Mot nhém cac
té bao bach cau thwc hién qua trinh thwe bao
cac Vi khuan cac vat la, cac doc t& xam nhap
vao co thé. Cac té bao bach cau sinh ra khang
thé thwe hién cac phan tng mién dich bao vé
co thé.

* Khi co thé bi nhitng ton thwong dan dén chay
mau thi hién tuo’ng déng mau sé lam cho vét
thwong bi bit lai giip co thé khéng bi mat mau
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ﬁ% Chtrc nang thdng nhét co thé va diéu
hoa hoat ddong co thé

e Mau luu thong khap co thé tao ra moi tru’ong lién
hé mat thiét gira cac bo phan cua co thé, va cac
chat do cac bo phan nay sinh ra co thé theo dong
mau t6i tac dong vao cac bo phén khac gitip cho
co thé hoat dong nhip nhang thong nhat

* Hormon dugc véan chuyen bang duong tuan hoan
den nhom té bao khac cung co thé co tac dung
diéu tiét dac hiéu té bao dich. Hormon dong vai tro
quan trong trong viéc dleu hoa cac hoat dong co
ban cia co thé nu trao doi chat, phat trién, sinh

N
san. .
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dait Khéi lwong mau

» O nguoi khdi lwvgng mau chiém 7-9% trong lwgng co thé.
Nguoi trwdng thanh cé khoang 4-5 | mau. O nam gidi
lweng mau nhiéu hon nir gioi.

« Khéi Iuong mau thay dbi theo loai. Lwong mau con thay dbi
theo mét so trang thai.

« O trang thai binh thuoéng, cé khoang % lwong mau lwu
thong trong mach con 2 duwgc dy trlr & 1a lach khoang
16%, gan 20%, du¢i da 10%. Mau & dang dy trir thudng
dac hon mau lwu thong do Iuong nwédc duoc hap thu bot.
Mau dy trir dwoc bd sung cho mau lwu théng khi co thé bj
mat mau, khi lao déng co bap kéo dai, khi nhiét d6 co thé
tang, hoac trang thai ngat th& xic cam manh.
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il Phan (*ng cua mau

» Phan (rng cua mau hay gia tri pH cia mau phu
thuéc vao ham lwgng H* va OH- trong mau.
Nong dé OH- cao hon H* 17 lan nén mau co
phan &ng kiém yéu, gia tri pH 7,36.

> Gia tri pH la mot hang s, trong co thé no ludn
dwgc On dinh nho moét s6 hé dém cd mat trong
mau. Co ché dém tw dong cling chinh la co ché
diéu hoa thang bang acid- base cua thé dich.

» Gia tri pH mau cua mét s loai déng vat nhw
sau:

Trau, bd 7,25 - 7,45; lon 7,97; dé, ctru 7,49; chd 7,36;
tho 7,58.

O nguoi: pH mau dong mach: 7,4 (7,38 - 7,43); pH
mau tinh mach: 7,37 (7,35 - 7,40)
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@ Hé dém cua mau

* Khi pH <7,35 nhiém acid ¢c6 thé dan dén hén
mé va chet . pH > 7,43 nhiém kiém dan dén co
giat va chét. Gla tr| pH chi thay doi ‘trong
pham vi nhé * 0,2 'da c6 thé gay roi loan
nhieu qua, trinh sinh hoc trong co’ thé, tham
chi dan dén tu vong. Gia tri pH la mot hang
s0. Trong co thé né luén 6n dinh nho moét hé
dém c6 mat trong mau. Trong mau cé 3 hé
dém quan frong do la: Hé dém bicarbonat, hé
dém phosphat, hé dém protein.
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Hé dém cua mau

* Hé dém bicarbonat (H,CO,/HCO;’) la hé dém quan trong ctia mau va dich ngoai
bao.
+ Khi cho mét acid manh (HCI) vao dich thé, sé cé phan (rng:

HCI + NaHCO, — H,CO, + NaCl

+  Nhw vay HCI l1a mét acid manh dwoc thay thé bang H,CO, 1a mét acid yéu khé
phan ly nén pH cia dung dich giam rat it. Khi cho mét kiem manh (NaOH) vao
dich thé sé cé phan rng:

NaOH + H,CO, — NaHCO, + H,0

* NaOH dwogc thay the béi NaHCO, Ia mdt kiem yeéu do dé pH cua dich thé
khéng tang lén nhieu. Kha nang dem la toi da khi nong d6 cua HCO; va nong
d6 CO, cua hé thong dém bang nhau, nghia la pH = pK. Khi tat ca khi CO,
dwoc_chuyen thanh HCO;- hoac ngwoc lai HCO; dwoc chuyén thanh CO, thi
hé thong nay khéng con k3hé nang dém nira.

* Tuy nhién, hé dém bicarbonat 1a hé dém quan trong nhat cua co thé vi cac
chat ciia hé dém nay luén dworc dieu chinh béi phoi (CO,) va than (HCO;)
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Hé dém cua mau

+ Hé dém phosphat (H,PO,/HPO,%): hé dém quan trong nhit &
huyet twong va dich gian bao la hé dém cia mudbi va natri
(Na,HPO,/NaH,PO,). NaH,PO, c6é vai tro cua acid yeu, con
Nazi-IPO4 la base cua né.

+  Néu cho mét acid manh (HCI) vao co thé:

HCI + Na,HPO, — NaH,PO, + NaCl
+ HCI Ia mét acid manh chuyén thanh NaH,PO, Ia mét acid yéu hon.
+  Néu cho kiém (NaOH) vao co thé:

NaOH + NaH,PO, — Na,HPO, + H,0

+ NaOH la mét kiém manh chuyén thanh Na,HPO, la mét kiém rét
yéu. Nh& phan rng trén ma pH cta ndi moi it thay doi khi c6 mot
acid hay kiem manh tham nhap vao co the.

+ PH cua hé phosphat la 6,8, pH cua dich ngoai bao la 7,4 do d6 hé
thong dém nay hoat dong & vung c6 kha nang dém toi da. Tuy
nhién, vai tro cia hé dém nay khong Ié&n vi ham lwong muoi
phosphat trong mau thap (2 mEp/l); hé nay cé vai tro dém rat quan
trong & ong than va & noi bao.
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Hé dém cua mau

« Hé dém protein dwoc tao tir cac protein té bao va huyét twong. Protein la
chat lwdng tinh do cau tric phan ttr ctia ching c6 nhém - NH, va nhém -
COOH, nén né6 c6 vai ’trb déem.

. C‘é<|:_|protein c6 cac goc acid tw do -COOH c6 kha nang phan ly thanh COO-
va H*:

R-COOH + OH- — R-COO- + H,0

. D?)rg';_lthévi, cac protein ciing c6 cac géc kidm -NH3OH phan ly thanh NH3+
va OH-:
R-NH, + H+ — R-NH,*

+ Tac dung dém cua hemoglobin doi véi co thé lién quan mat thiét véi qua
trinh trao ddi khi & phéi va t6 chirc. O t6 chivc, Hb thwe hién vai tro cia hé
kiem, phong ngtra sw acid hoa méau do CO, va ion H* tham nhép vao. o
?hh’qibgb dong vai tro cua acid yéu, ngan ngira sw kiem hoa mau sau khi

ai CO,.

« Do vay, protein c6 thé hoat dong nhw nhirng hé théng dém ddng thoi ca
toan va kiem. Hé dém protein la hé dém manh bén trong té bao, trong mau
hé nay chiem khoang 7% dung tich dém toan phan.
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Thanh Phan Chinh Cta Mau

Protein

Céc chat hiru co

Céc chét v6 co
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@ Huyét twong (Plasma)

« Huyét twong Ja phan léng.cia mau, mau
hgq vang, chiem 55-60% thé tich mau toan
phan

 Huyét twong chira 90-92% la nwéc, con
lai la cac chat hiru co’ va cac chat vo co.

« Huyét twong bi 1ay mat fibrinogen thi goi
la t¥uyét tha?\h. y J J
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& Chac nang huyét twong

 Huyét twong cé tac dung nhw dung dich dém
gitr cho pH 6n dinh.

* Huyét twong van chuyén cac chat dinh dwdng
hoa tan (gluco, axit amin...), cac san pham bai
tiét (ure, axit uric), cac khi hoa tan (O,, CO, va
Nito’), hormon va vitamin.

« Vi vay, huyét twong 1a dung dich ngoai bao, méi
trrd'ng cho tat ca cac té bao
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Hién twong tham thau -
= ap suat tham thau (ASTT).

« Néu c6 2 dung dich mudi: mét dung dich c6 ndng d6 mudi
cao, mét dung dich cé ndng d6 mudi thap va da duwoc ngan
doi & gitra 2 dung dich mét mang ban thAm (chi cé thé cho
nuwdc thAm qua, ma khéng cho cac chét hoa tan thdm qua).
Ta nhan thdy: nwdc sé dwoc thAm sang bén dung dich c6
ndng dé mubi cao. Strc hut d6 ctia mudi hoa tan dwoc goi
la hién twong tham thau.

« Khi dung dich thdm thdu da dat dén mot mire d6 nhat dinh,
thi s& sinh ra mot ap lwc nhat dinh. Do vay ap suat tham
thau (ASTT) dwoc dinh nghia cu thé nhw sau: “Ap suét
thdm thau la ap lwc thuy tinh trén mét don vi dién tich cla
mang ban thdm”
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Ap suat tham thau ctia mau

Pon vi ASTT cia mau la osmol (OsM)
1 OsM = 24,4 atmotphe.

Miliosmol (mOsM)
1 mOsM = 1/10000sM = 1/1000 mol/l nuwéc
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Ap suat tham thau ctia mau

« Ap suét thAm thdu mau gém 2 loai:

— Phan I6n: 1a do nong d clia cac mudi khoang da
hoa tan trong mau tao nén (chu yéu la mudi NaCl) va
dwoc goi la ASTT tinh thé (khodng 5675 mmHg).

— Phan nhé: 1a do cac protein cla huyét twong tao
thanh goi la ASTT thé keo (khoang 25 mmHg). ASTT
the keo tuy la khdong Ié’n,,nhung da co tac dung trong
viéc gilr nwdc va trao doi nwéc gilra cac mao mach
va cac mo.
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Ap suat tham thau ctia mau

+ Néu ASTT clia hdng cau va huyét tvong 1a bang nhau, thi hong cau
van gilr nguyén duwoc cac hinh dang va kich thwéc cta né.

+ Néu cho hong cau vao dung dich mudi NaCl c6 ASTT Ién hon ASTT
cla hong cau, thi hong cau sé bij teo lai. Dung dich mubi NaCl dwoc
goi la dung dich wu trwong.

« Néu bd hé")ng céu‘véo dung dich nhuoc trvong c6 ASTT nhé hon
ASTT cQa héqg cau, nu1c’>:c sé di vég hong cau, hong cau sé duwoc
cang phong dan Ién va né’u cang phong Iér) qua mure thi sé bi v& ra
dwoc goi la dung dich huyet tiéu (dung huyét).

¢ ASTT mau cla con ngudi va d@ng vat co vg ndi chung la gan twong
dwong voi ASTT dung dich mudi NaCl c6 nong dé 0,9% va duwoc goi
la dung dich nwéc mudi sinh ly, dé la dung dich dang trwong.
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Thanh phan té bao clia mau
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~6-80um
White blood
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Sw hinh thanh cua cac té bao mau
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:erythropoietin; Tpo : thrombopoietin; TNF: tumor necrosis factor; TGF:
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ligand - ligand for fms-like tyrosine kigase receptor 3. Nguyén Hivu Tri

Hong cau: Erythrocyte (RBC)

« O chim va nhung loai dong vat
co xuong song bac thap, hong
cau cé hinh trirng va 1a mot té
bao mau c6 nhan.

. O ngudi va dong vat cé vu, héng
cau hinh dia hai mat 16m, khong
c6 nhan va cac bao quan, no tro ~7.5 um
thanh cai tui chira day huyét cau Sourcm: Mescher ALs Mmauot's Besc Hambop: Tet and Ades,
t&6 (hemoglubin).

* Kich thwéc 7,5 x 2,6 um

« Sblwong: 4.2 - 6.2 triéu /mm3

« Doi sbéng: 100-120 ngay

« Chrc nadng: van chuyén O, va

[ ~75um ~2.6 pm_d .

CO,
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Sickle Cell
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Hong cau hinh lwdi liém:

Nguyén Hiru Tri e

-

» Hemoglobin la phan ttr protein dwoc
tao thanh twr 4 chudi amino acids
(globin), moi chuoi chira maét ion Sat
gan voi nhom heme. M6i nhém
heme cé thé lién két véi mot oxy.

* Hemaqglobin cho phép mau_vén
chuyen oxy nhiéu hon la chi van
chuyén bang cach hoa_ tan trong
huyét twong. M6t héng cau cé chira
khoang 250 triéu hemoglobin, moi
hemoglobin c6 thé lien két voi 4
phan t oxy (O,). Vi vay, mét té bao
hong cau co the van chuyén khoang
mot ti nguyén tor oxy! P chain 2

Hemoglobin cé kha nang lién két thuan nghich v&i oxygen, gan v&i
oxygen & phéi va giai phéng & mé trong co thé. Hong cau chwa
trwdng thanh (erythroblasts) tong hop hemoglobin va chuyén thanh

dang trwéng thanh erythrocytes trong tiy dé xwong.
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Cau tric Hemoglobin (Hb)

L chain 1 Bchain 1

Heme

ochain 2

Nguyén Hiru Tri e
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Hong cau: Erythrocyte (RBC)

& Biood capilary b. Aed binad cell

Figure 8.3 Physiclogy of red bload cells.

a. Rad biood cells move single hle theougn the capillanes, b, Each rea blooc call is & bicorcave disk comaining mary moacules of hemaogiobin,
tha sesprRtory Digment. & Hemaogiobin comMains four polypeptae chains (bluel. Thare s 8n irn-containing heme group in the center of each chan,
Choygan comiines iocsaly with iron whan nempgiolin i oxygenated. Duyhemogiolin is baght red, and decyhemogiobin is 8 Cark manon coloe

Khi nhitng héng cau gia chang sé bi pha v& & gan va ty tang dong
th&i phéng thich hemoglobin, mét sé dworc tai sir dung, va phan con
lai r&i co’ thé & dang sac té nau ctia phan goi la stercobilin. Du ring,
ché dé dinh dwéng protein va sat van la nguén can thiét cung cap
hemoglobin. -
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Piéu hoa sinh hong cau

2 Hemolysis
POZ ‘

1 Hypoxia

Hemolysis

e
wy

Po, § «— High altitude, etc.

\ Po 4 \/ Po, ¢ \'..
Ka‘d!;ey({ T\‘ \(7)\ - ol

Erythropoietin 4 / Erythropoietin 44 /

Py

MEecaTe
Bone marrow

Erythropoietin do than san xuat & dang chwa hoat dong goi la erythogenin.

Nho két hop véi mét globulin (do gan san xuat) erythogenin chuyén thanh

erythropoietin hoat dong.

Erythropoietin kich thich qua trinh chuyén CFU-E thanh tién nguyén héng cau

va kich thich chuyén nhanh cac hdng cau non thanh héng ciu trwéng thanh.
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Icefish have whitish,
translucent blood
because they lack
blood hemoglobin,

35

Chaenocephalus aceratus

Nearly all polar fish
have red blood like
other vertebrates,

Nguyén Hiru Tri e

White Blood Cells

| Granulocytes |

White Blood Cells

Phan loai Bach cau

[ Non Granulocytes ]

Bach cau hat wa acid (E): 2,3%
Bach cau hat wa base (B): 0,5%
Bach cau monocyte (M) : 5,2%
Bach cau hat trung tinh (N): 62,0%
Bach cau Lymphocyte (L): 30,0%
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Bach cau trung tinh
= Neutrophil (Granulocyte)

Mét loai bach cau hat da trwéng thanh, nhan cé6 tw 2-
5 thuy, khéng cé hat nhan, cé nhieu hat dac hiéu mau
trung tinh.

O’ mau binh thwéng, bach cau trung tinh chiém ty 1&
60-70% tong so bach cau tirc khoang 3000-6000/mm?
C6 doi sébng khoang 10 gior

Té bao hinh cau, kich thwéc 10 — 15um, trong bao
twong chira 50 — 200 hat nhé min bat mau tim — hong
nhat .

Chlrc nang co ban cua bach cau trung tinh la thuc
bao

Cé vai tro quan trong trong qua trinh viém.
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Bach cau trung tinh
Neutrophil (Granulocyte)

~ +——— Hoéng cau

Bach cau trung
tinh
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Bach cau trung tinh
Neutrophil (Granulocyte)

- Pap trng nhanh nhat déi véi sw xam
nhiém cta vi khuan.
« Chirc nang
— C6 thé xuyén mach (lat mach) va thyc
bao doi véi cac vat nhé va cac manh
vun cta mo.
— Gié’i phéng cac enzyme phan huy va cac
chat héa hoc.
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;

Capillary wall Epithelial cell
A B

Figure 13-6  Phagocytosis. (4) A phagocytic leukocyte (white hlood cell) squeezes througha capillary wall in the region of an in-
fection and engulls a bacterium. (B) The bacterium is enclosed in 2 vesicle and digested by a lysosome.  ZOOMING IN 4 What type
of epithelium makes up the capillary wall?
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Neutrophil

Bacterium

5/18/2020

21



Bach cau wa acid
Eosinophil (Granulocyte)

MY £ )

« Mot loai bach cau hat da trwdng thanh, co
dwong kinh tw 10-15 um, nhan co tw 2-3
thuy, khong c6 hat nhan, cé nhidu hat wa
mau acid v&i kich thwéc to va déu nhau tw
0,5-1 um.

« O mau binh thuo’ng bach cau wa acid chiém
ty 1é 1-3% tébng s6 bach cau tic khoang
150-450/mm3

« Sy cd mat cha loai bach ciu nay lien quan
den hién treong di ung, chung c6 kha nang
tiét ra histamin.
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Bach cau wa acid
Eosmophll (Granulocyte)

"74

d

(b) Eosinophil
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Bach cau wa bazo
Basophil (Granulocyte)

M6t loai bach cau hat da trwéng thanh, cé
duwong kinh tw 10-12 um, nhan xu xi vi sy chia
thuy khéng déu,cd nhiéu hat wa mau bazo ma
t]‘lnh dang va kich thwécphan b6 khong déu.
O mau binh thuwdng, bach cau wa bazo chiém
ti 1é rat thap 0,5% tong s6 bach cau tuc
khoang 20-50 /mm3

Chlrc nang: co6 vai trdo quan trong trong phan
trng man cam cham va mien dich di &ng.
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Bach cau wa bazo
Basophil (Granulocyte)

(c) Basophil

e Wi % -
AL B VAR
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Bach cau don nhan
Monocyte (Agranulocyte)

« La bach cau I&n nhat trong tat ca
cac loai (15-25 um).

« Nhirng bach cau cé nhan khéng
chia thuy

« Té bao chat me

« S lvong: 2-8%
— 100-700 /mm?

* DPuwong kinh ttr 15-25 um

» La bach cau co kich thwdc 1on
nhat.
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Bach cau don nhan
Monocyte (Agranulocyte)

. Monocyte c6 vai_tro nhan chim cac phan ti la va
gioi thiéu cac mau khang nguyén trén bé& mat cla
ching dé cac té bao T nhan biét.

* Monocyte tiét cac chéat hoa tan hoat hoa té bao T
- té bao T giai phong cac chéat hoa hoc kich thich
dai thwc bao tré thanh dai thwc bao hoat hoa3,
nhirng sat thu that sw.

. Monocyte cé vai tro_quan trong trong giai doan

dau cua dap wrng mién dich, con co vai tro trong
chuyén hoa mot sb chét sat bilirubin va 1 sb lipid.
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Bach cau don nhan
Lymphocyte (Agranulocyte)

Té bao mau thudc loai bach cau
don nhan, khéng c6 hat. Puwong
kinh tir 8-16pm.

O limpho bao chi cé it bao quan
(ribosome, tiéu vat) hodc kém
phat trién (lwéi ndi bao, bo Golgi)
Cé 2 loai lymphocyte Ila
lymphocyte T va lymphocyte
B.

S6 lwong: 20-30%

- 1,500-3,000 / mm?3

18/05/2020 4:49 CH 49
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sécrétion d'anticorps

 Lymphocyte nhirng té bao trung
tam trong dap trng mién dich béo

vé co thé.

18/05/2020 4:49 CH 50

« + Té bao Lympho B chiju trach
nhiém mién dich dich thé > téng
. hop va giadi phong cac khang thé
lwu dGng — immuno globulin.
« + Té bao Lympho T chiu trach
nhiém mién dich té bao va diéu
hoa mién dich dich thé.

Nguyén Hiru Tri e
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il Tiéu cau: Platelets

Khéi bao twong nho, dudng wr_
kinh 2-3um hinh ciu hay hinh }@ . .
tring sinh ra tir t€ bao nhan o
khong 16 clha tdy tao huyet )
Gom hai phan phan ngoai Vi
trong sudt, va phan trung tamJ
c6 chira tiéu vat va cac khong
bao.

86 lwong: 150-300,000 / mm? |
Doi song cla tiéu cau la tw 8-

10 ngay, noi tiéu hay tiéu cau
la 1a lach va gan.
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&

Tiéu cau: Platelet
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i Tiéu cau

-

Tinh chét :

» Tiéu cau c6 kha nang dinh
két vao cac tieu phan khac,
vao vi khuan la.

+ Tiéu cau c6 kha nang
ngwng két, tao thanh twrng
dam khéng co6 hinh dang
nhat dinh.

+ Tiéu cau dé v& va giai
phong mét s6 chat nhw
thromboplastin, serotonin
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gy Tiéu cau

«  Co mach: khi mach mau bi thwong tén, gidi phong
serotonin tham gia vao qua trinh lam co mach.

»+ Dong mau:gidi phéng thromboplastin la yéu to
quan trong tham gia vao qua trinh déng mau, bié‘n
protein fibrinogen hoa tan thé,nh dang s fibrin, roi
thanh cuc mau déng bit kin vét thwong.

» Co cuc mau déng: Tiéu cau c6 kha nang tiét ra
mdt chat lam cho cuc mau déng co lai, cing co sw
cam mau khi bj thuwong.

« B3o vé cac té bao ndi md mach.
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Multipotential hematopoietic
stem cell
{Hemocytoblast)

— L. o
® Qua trinh biét

héa tiéu cau
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55 Nguyén Hiru Tri e

Cac hé nhém mau

DPén nay, cac nha khoa hoc da phat hién mdi nguwoi trong
chung ta cé t¢i 30 hé nhém mau véi khoang 300 loai
khang nguyén khac nhau, dé la hé ABO, hé Rh, hé Kell, hé
Kidd, hé Lewis,... nhwng quan trong nhéat 1a 2 hé nhém
mau ABO va hé Rh.
M&i hé nhém mau lai c6 cac nhom mau khac nhau do sw
c6 méat hay khéng cé mat clia khang nguyén trén bé mét
hong ciu va khang thé trong huyét thanh cta ngudi dé. Vi
du:

hé ABO c6 4 nhom mau: A, B, AB va O.

hé Rh c6 2 nhém mau la Rh+ va Rh-.

18/05/2020 4:49 CH 56 Nguyén Hiru Tri e

5/18/2020

28



5/18/2020

Nhom mau ABO

« Trén bé mat mang té bao héng cau co
hai yéu t6 goi 1a ngwng két nguyén A va
B.

- Trong huyét twong co6 hai yéu td goi la
ngwng kéttd o va p .

« Khéng phai nguwdi ndo ciing cé du 4 yéu
t6 ké trén ma phan chia ra thanh 4
nhom ngwdi khac nhau.
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TYPEA

Nhom A

* Nhém A: Trén mang
hong cau chi co
ngwng két nguyén A

- Trong huyét twong
chi c6 ngwng ket to Surface antlgen A
B (d6i lap voi ngung

két nguyén B) Y l

Anti-B antibodies

18/05/2020 4:49 CH 58 Nguyén Hiru Tri e

29



Nhom B

« Nhdm B: Trén
mang hong cau chi
c6 nguwng  két
nguyén B

« Trong huyét twong
chi c6 ngwng két to
a (d6i lap voi
ngwng két nguyén
A)

18/05/2020 4:49 CH 59

TYPEB

Surface antigen B

X/~

Anti-A antibodies

Nguyén Hiru Tri e

Nhom AB

* Nnbm AB: Trén
mang hdng cau cé
cd ngung  két
nguyén A va B

« Trong huyét twong
khndbng c6 chwra
ngwng két td

18/05/2020 4:49 CH 60

TYPE AB

Surface antigens A and B

Meither anti-A nor
anti-B antibodies

Nguyén Hiru Tri e

5/18/2020

30



Nhom O

* Nhém O: Trén mang
hong cau khéng co

TYPEO

chira ngwng két
nguyén A va B
Je , Meither A nor B
« Trong huyét twong co surface antigens
chira ngwng két t6 o
va *Y
Anti-A and anti-B
antibodies
18/05/2020 4:49 CH 61 .
-
o2 Nhém | Khang | Khang ) Ki€u gen
Kieu gen mau nguyén thé Ty L& % (%)
Ngusida | Noi viet
trang
00 @ - avap 47 43
OA hoidcAA A A B 41 21,5
OBhoiacBB | B B a 9 29,5
il AB | AvaB | - 3 6
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S truyén mau
Blood Transfusions

« Khi chi truyen mot lwong it nguwdi ta chi cha y
den hong cau cua ngwoi cho va huyet twong
cua ngwoi nhan (huyét twong ngwdi cho voi
khdi lvong it sé hoa dong nhanh)

 Phan &rng nguwng két hong cau thuc chét la
sy twong tac mién dich gitba khang nguyén —
khang thé.

- Ngung két nguyén A va B ¢6 ban chat 1a
polysaccharit, con ngung két td o va B c6 ban
chat globulin. ] ] ]

« L& nguyén nhan dan dén sw két khoi
(clumping) va sau do la tiéu huyét (hemolysis).
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anti- anti- anti- type
blood

¥ s o+ .. -
_
2 ) LT
" & No agglutination
# 8 * 2 55

P\ (Fa _ THERR N
& & AB il
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Phan rng ngung két hong cau

Surface
antigens 4 Opposing antlbodies ——=  Agglutination {clumping) and hemelysis

18/05/2020 4:49 CH 65 Nguyén Hiru Tri e

Hé thong RH (Rhesus)

* Nhirng ngudi co yéu té ngwng két nguyén Rh trén
bé mat hong cau Rh*, con nhirng nguwoi khdng co
goi la Rh- . Huyét twong binh thuwong khong co
san khang thé chong Rh*.

« Khang thé chi hinh thanh & nhirng ngudi Rh- sau
khi da nhan nhiéu lan. mét lwong mau cé khang
nguyén Rh*. Khang thé nay dwgc ky hiéu la rh, no
phan ng cham, thwdng 2-3 thang sau khi nhan
khang nguyén Rh*, né mé&i cé phan ng.

« Khi da dwgc tao ra tinh déng mién dich sé ton tai
nhiéu nam
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Hé thong Rh

. Truong hop nguy hiém nhat do ngung két
nguyen Rh tao ra 1a khi két hén, nguo’l cha
Rh* con me Rh-. Khi ngwoi me co thai, thai
nhi sé mang Rh* theo cha. Rh sé co mat o)
tt cd cac té bao cua thai nhi_ ma khdng
phal chi riéng & héng cau. Khi t& bao héng
cau bj thoai bién Rh sé dwoc glal phong
vao dich thé thai nhi, tr d6 Rh sé& khuéch
tan qua mang thai sang co thé me. Vi me la
Rh- nén mau me sé& xuét hién rh chdng lai
Rh.
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Hé thong Rh

« O lan co6 thai dau tién, lwong rh trong mau
me con it nhwng tlr 1an chira th&r hai trd di
lwong khang thé rh tang 1&n va qua mau me
khuéch tan sang thai nhi gay ra phan wng
ngwng két héng cau & thai nhi.

- Do vay, tir 1an chira th hai tré di rat dé bi
say thai, d& non hodc tham chi thai nhi chét
trong bung me. Tré dé non trong rat ém yéu

va dé t&r vong.
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MANG THAI '
LAN | khang thé

khang Rh

KN vao tudn

SINH )
hoan me

Hinh 2.7: Tai bién san khoa trong b4t ddng nhém mau Rhesus
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— D. Rhsensitization of mother by child or by Rh-mismatched transfusion

Father Mother

Rh* red cell
Rh" red cells (R

(R High

@ Anti-Rh* anti-Rh" titer
Severe hemolysis
in fetus

v

Damage

Damage

First mismatched Rh™ transfusion Subsequent mismatched Rh™ transfusion
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ialy Hé théng Rh

Ty I& Rh+ clia nguwdi da trang la 85%, nguwdi My da den la

95%, ngu¢i Phi da den la 100%.

O Viét Nam, co toi 99,92% s0 ngwoi thudc nhom mau Rh+
(hoéc O+ hoac B+ hoac A+ hoac AB+, xép theo ty & giam
dan) nhwng chi c6 0,04%-0,07% sO ngwoi thudéc nhém mau

Rh- (hoac O- hoac B- hoac A- hoac AB-).

Theo quy dinh ctia Hiép hoi Truyén mau québc t&, nhém mau
co ty & dwdi 0,1% trong cong dong dwoc goi 1a nhém mau
hiém va dwdi 0,01% goi 1 nhém mau rat hiém. Nhw vay,
nhirtng ngwdi cé6 nhém mau Rh- & nwéc ta thudc cdng déng
ngwdi ¢6 nhém mau hiém (trong 10.000 ngwdi méi cd 4-7

ngwoi mang nhém mau Rh-).

18/05/2020 4:49 CH 71
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A A A B A AB A O B B
@
Co thé ==—>A,0 AB,AB,O A B, AB A, O B, 0
Khéng thé —> B, AB None 0 B, AB A, AB
B AB B O AB AB AB O 0O 0
Cothé == s B AB B,O A, B, AB A, B 0
Khéngthé —» © A, AB 0 AB,0  A,B,AB
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Sw dong mau

* Qua trinh débng mau cung voi hién twong co
mach co mach tw dong tai noi thwong ton la
mot co ché tw vé.

* Déng mau la mét qua trinh rat phirc tap, gom
nhiéu yéu t6 tham gia va nhiéu giai doan. O
trang thai binh thwdng cac yeu to chong dong
wu thé giup cho mau luén & thé 16ng. Khi bi
thwong chay mau, chat gay déng wu thé hon
lam cho mau déng lai tai vét thwong.

« Théng thwdong mau dong cuc trong khoang
thdi gian 2-6 phut.
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) — A. Platelet-mediated hemostasis
N wr
r’:-_,)’: = o v Platelet (PLT)
%g\; l‘ j m' o 7« .ﬂ
™ /
i Changem shape
L Kollagen . 4
Endotheha[ S = AN
damage PLT adhesion e aant | = Z‘ P
2 l = A
Tvt'g VT d
e .
PLT activation o i .
Slowing of y 4 ,.r--"'}"{Eibrinogen
blood flow |
| \ ~
'
Vasoconstriction { — J
X
. : _—’_‘.-
VWF  Serotonin, TXA; ADP, 5" PLT aggregation:
PDGF PAF Clot formation
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Cac yéu to6 tham gia vao qua
trinh déng mau

F | Tén thwong goi F | Tén thwéng goi

| | Fibrinogen (96) IX | Chiristmas factor (24)

Il | Prothrombin (72) X | Stuart — Power factor (30)

lll | Tissue thromboplastin Xl |Plasma prothromboplastin

IV llon Calci antecedent (PTA) (48)

V | Proaccelerin (20) Xll | Hageman factor (50)

VIl | Proconvertin (5) Xl | Fibrin - stabilizing factor
VIl | Antihemophilic factor A (12) (FSF) (250)

X ~ ,
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Yéu to I: Fibrinogen

* La mot protein huyét twong, do gan
san xuat la chinh, mét phan nho do
Iwéi nGi mé.
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Yéu té II: Prothrombin

* La mot protein huyet twong, thudc loai
2a-globulin. Prothrombin chuyén thanh
Thrombin dwéi tac dung cua yeu to
Thromboplastin cé trong huyéet twong va
mo tiét ra v&i sw c6 mat cua calci va mot
yeu t6 khac cua mau.

* Prothrombin do gan san xuat ra, vitamin K
can thiet cho qua trinh tong hop
prothrombin cua gan.

« Cac thuoc chong dong c6 tac dung khang
vitamin K

18/05/2020 4:49 CH 77 Nguyén Hiru Tri e

@il Yéu t6 Il Thromboplastin do mé tiét ra

* Con goi la thromboplastin ngoai sinh
(yéu to lll), day la mét lipoprotein do
nao va mét s6 mo tiet ra.

18/05/2020 4:49 CH 78 Nguyén Hiru Tri e

5/18/2020

39



Yéu to IV: Calci

- Calci ¢6 néng dd binh thwéng trong
mau khoang 9-11mg/100ml, ion Calci
can cho nhiéu qua trinh déng mau:
—~Cung yéu t6 V va X hoat hoa

thromboplastin

—Cung thromboplastin chuyén héa
prothrobin thanh thrombin

— Giai doan thanh lap fibrin

18/05/2020 4:49 CH 79 Nguyén Hiru Tri

Yéu td V: Proaccelerin

* La mot globulin tan trong nwoc, do
gan tong ho’p, yeu t6 nay can cho
giai doan cuoi cua thromboplastin.

* Trong huyet thanh sau khi dong mau
khéng con yéu té nay.

» Thiéu Proaccelerin cé biéu hién: xuéat
huyét niém mac, hay chay mau cam,
kinh nguyét kéo dai & phu nir..
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Yéu t6 VII: Proconvertin

 La mét protein do gan san xuat, yéu
t6 nay cé6 thé chuyén thanh
prothrombin bé&i gan va do vay, can
c6 vai tro cua vitamin K.

« Thiéu Proconvertin dé gay xuat huyét
& da va niém mac
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@0 Yéu té VIII: Antihemophilic factor A

- La yéu té chéng wa chay mau, 1a mét
globulin do lach va cé thé 1a mang
lwéi ndi md téng hop. Yéu té nay
dong vai trd quan trong déi v&i viéc
tao thanh throboplastin néi sinh.

- N6 mat hoat tinh b&i Thrombin va
fibrinolysin

18/05/2020 4:49 CH 82 Nguyén Hiru Tri e
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Yéu té IX: Christmas

- La mét protein can thiét cho sw tao
thanh thromboplastin, né dwoc hoat
héa ngay trong qua trinh déong mau
va khi huyét twong tiép xdac véi thay
tinh

« Thiéu yéu to IX trong bénh thiéu
vitamin K hay bénh gan nang gay
bénh wa chay mau B
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Yéu té X: Stuart- Power

- La yéu té twong doi bén virng nhwng
chi hoat déng trong moi trwéong coéd
pH tw 6-9, c6 tac dung doi véi sw tao
thanh thromboplastin ndi sinh, ngoai
sinh va qua trinh chuyén
prothrombin thanh thrombin.

 Giam yéu td X 1a bénh di truyén hay
thiéu vitamin K hodc bénh gan ning
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il Yéu t6 XI: Plasma prothromboplastin

antecedent (PTA)

* La tiéen thromboplastin huyét twong, la
mot  B-globulin  roi chuyen thanh
thromboplastin néi sinh (yéu to XI) do yéu
t6 Xll Hageman hoat héa, tiéu cau giai
phéng ra thromboplastin ndi sinh.

N6 con c6 vai tro tap trung tiéu cau trong
déng mau

Thiéu yéu t6 nay gay chay mau nhe va wa
chay mau C
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&) Yéu t5 XIl: Hageman factor (HF)

- Pwoc hoat héa khi mau tiép xic veéi
thay tinh
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@ Yeu to XIII: Fibrin — stabilizing
factor (FSF)

« La yéu té6 6n dinh Fibrin 1a mét
globulin huyét twong do thrombin
hoat héa.

« Tac dung cung cd soi fibrin giéng
nhw mét enzyme lam chac thém cac
cau ndéi hydro giira cac chudi
polypeptide va cau ndi disulfit
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- Sw dong mau

* Chia lam 3 giai doan

» Giai doan 1: sw xuat hién thromboplastin ndi sinh
va ngoai sinh. ]

 Giai doan 2: sy chuyén prothrombin & dang khéng
hoat dong thanh dang hoat dong thong qua phan
trng hoéa hoc véi sy tham gia cia nhieu yéu to
khac nhau, trong dé thromboplastin la chat khoi
dong

» Giai doan 3: thrombin hinh thanh cé tac dung nhw
mot enzyme tham gia chuyén protein huyét twong
la fibrinogen dang hoda tan thanh cac soi fibrin
khéng hoa tan va tao thanh mang lwgi dé gitr té
bao mau, hinh thanh bon mau bit kin véet thuwong.
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) Cac giai doan cua qua trinh dong mau

1. Sv hinh thanh va giai phéng tromboplastin néi sinh va ngoai
sinh

- Tromboplastin ngoai sinh do m6 cla co thé tiét ra. Tir dang
chwa hoat hod, do cac yéu to IV, V, VI, X tac dong tré thanh
tromboplastin hoat hoa.

- Tromboplastin néi sinh do tiéu cau giai phong ra, ¢ sy tham gia
cuayeu to IV, V, VIII, X, XI, XII.

2. Tao thanh trombin ttr protrombin

- Protrombin do gan san xuét, vao huyét twong & dang khong
hoat déng, duo’g ch’uyén thanh trombin dang hoat déng ,nhc‘)”su
tham gia cla yéu t6 V, tromboplastin dang hoat hoa. Yeu t6 V
dwoc hoat héa thanh accelerin, tac dung v&i tromboplastin thanh

protrombinase. Enzyme nay bién protrombin thanh trombin dang
hoat dong. )

18/05/2020 4:49 CH 89 Nguyén Hiru Tri e

Cac giai doan cua qua trinh dong mau

i

3. Tao thanh soi fibrin

« Trombin tham gia chuyén hoa fibrinogen hoa tan trong
huyét tuong thanh céac soi fibrin khdng hoa tan. Qua trinh
nay con cé sw tham gia tich cwe cta yéu td IV va XIlI.

« Khi sgi fibrin hinh thanh, ching két thanh mang luéi va gilr
cac t& bao mau trong dé tao thanh cuc mau bit kit vét
thwong. Sau khi hinh thanh 1 th&i gian, cuc mau sé co lai
va trén mat cuc mau déng sé cé dich trong mau vang nhat
la huyét thanh. Huyét thanh la huyét twong bi lay di
fibrinogen cung 1 sé yéu t6 d6ng mau khac.
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Sw déong mau

« Cuc mau sau mét thoi gian tir vai gio dén
vai ngay tuy loai mau, sé tan vi trong mau

c6 plasminogen.

- Giai doan dau plasminogen & dang khéng
hoat déng, sau dé chuyén thanh plasmin.

« Plasmin cat fibrin,

fibrinopeptide,

thrombin do do lam cuc mau déng tan ra
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INTRINSIC SYSTEM

HMW kininogen
Kallikrein

Xl — Xlla

HMW Kininogen

EXTRINSIC
Xl — Xla SYSTEM

Sw dong mau L

PL Ca2+
Vil — | Ca?* PL

Vil

Villa TPL
X — Xa
PL

V—— | Ca2+

Va

Prothrombin —— Thrombin

Fibrinogen —— Fibrin

—n
e
g
XNl —— Xllla
Source: Barrett KE, Barman &M, Boitano £, Brooks Hi Ganong’s Revier of Medical|
Physialagy, 230d Edition: httpi// www. aczezsme dicine.carn

Copyright @ The McGraw-Hill Companies, Inc All rights reserved,
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Sw chdng ddng mau trong co thé

i

Trong diéu kién binh thwdng mau khéng bi déng trong hé
mach. Do trong mau c6 cac chét chéng déng tw nhién va
cu tao cha thanh mach.

- Bé& mat trong thanh mach ludn tron nhén, tiéu cau khéng
bi pha hady, khéng bam vao thanh tirng dam va do dé khéng
c6 tromboplastin ndi sinh tham gia qua trinh dong mau
- B& mét cling c6 1 Iép protein mdng mang dién tich am
ngén can tiéu ciu dinh vao ndi mé.

- Cac chét chéng déng mau tw nhién nhw heparin, mudi
oxalat, citrat,...

18/05/2020 4:49 CH 94 Nguyén Hiru Tri e

47



=» Ung dung trong truyén mau

*Trén mang hoéng cau ngwi, ngwei ta da tim ra khoang
30 khang nguyén thwéong gap va hang tram khang
nguyén hiém gap khac. Hau hét nhirng khang nguyén la
yéu, chi dwoc dung dé nghién ctru di truyén gen va
quan hé huyét théng.

Khi truyén nhdm nhém mau, phan rng truyén mau cé
thé xay ra, trong d6 héng ciu ctia mau ngw®i cho bij
ngwng két, rat hiém khi mau truyén vao gay ngwng két
héng cau ngw®i nhan. Cac hong cau ngwng két thanh
tirng dam ma c6 thé bit kin cac mach mau nhé. Vai gio»
hodc vai ngay tiép theo, sé xay ra tan mau (v& hong
cau). Déi khi ngay sau khi truyén nhdm nhém mau, hién
twong tan mau xay ra lap tirc. M6t hau qua gay tir vong

cUaphandeng truyén mau la ket than cap.  nuuyin iw i 3

Ung dung trong truyén mau

+ Nguyén tac chung: Khong dé khang
nguyén va khang thé twong (rng gap
nhau. Nhw vay chi dwoc phép truyén
mau cung nhém.

+ Nguyén tac téi thiéu: Khi truyén mot
lwong mau nhé (<200 ml) khéng dé
khang nguyén trén mang hong cau cua
ngw®i cho gap khang thé twong (ng
trong huyét twong ngw®i nhan. Cé thé
truyén mau theo so’ d6 truyén mau kinh
dién S
Khi truyén mau khac nhém phai tuan So do truyen mau
thi cac quy tac: Chi truyén mét lan,

lwong mau truyén khéng qua 200 ml,
técr@otraydn cham. 56 aninin ()
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Bénh do rdi loan déng mau

« BDong mau la mét qua trinh chuyen mau & thé
léng (sol) sang thé dac (gel), ma thwc chéat 1a
chuyén fibrinogen & dang hoa tan thanh dang
khéng hoa tan. Co thé tao thanh cac cuc mau
dong dé lam ngtrng chay mau khi bi thwong va
gip phuc héi tén thwong.

Hemophilia 1a bénh réi loan déng mau di truyén
con goi la bénh wa chay mau. M6t ngudi bi
Hemophilia khéng bi chay mau nhanh hon ma
chay mau lau cam hon nguw®i binh thwong
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Bénh do rdi loan déng mau

« BDong mau phu thudc vao sw tuo’ng tac cla nhiéu
thanh phan ‘trong mau. MGt vai trong sb dé duwoc
goi la yéu td dong mau. Néu mét trong sb cac yéu
t6 déng mau nay khong c6 hodc bi thiéu thi chay
mau kéo dai co6 thé xay ra.

« M6t bénh nhan Hemophilia ¢cé it yéu t6 déng mau
hon binh thuo’ng Hemophilia A la bénh hay gap
nhat do gidm yéu tb VIII. Hemophilia B do gidm yéu
td IX.

« Bénh di truyén 13n, lién quan dén nhiém sac thé
gi¢i tinh X. Nguyén nhan gay bénh & cac bénh

nhan nay dwoc cho la dot bién gen
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Bénh do roi loan déng mau

- ROi loan chirc nang gan sé dan dén réi loan co
ché cdm mau, vi gan la co quan hau nhw san xuét
toan bd cac yéu té6 gay déng mau va chéng déng
mau.

- Thiéu hut vitamin K dan dén giam cac yeu té 11, VI,
IX va X vi vay gay réi loan co’ ché cdm mau.

- Bénh wa chay mau (hemophllla) do thiéu cac yeu
to VIl (hemophilia A), yéu té6 IX (hemopilia B), yeu
t6 XI (hemophilia C). Pay la nhirng bénh di truyen

- Suy va nhwoc tuy lam giam tiéu cau gay réi loan
co ché cam mau.

- Huyét khéi.
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